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Fig. 1 Schematic diagram of projectile tail penetrating a target
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Table 1 Calculation conditions

No. vy/(m-s™) a/(°) r/m L/m Variable
1 800 10 0.06 0.08, 0.09, 0.13, 0.16 6
2 200, 400, 800, 1200 10 0.06 0.13 0
3 800 10, 20, —15,-30 0.06 0.13 0
4 800 10 0.03, 0.04, 0.05, 0.06 0.13 6
5 400 10 0.06 6, L,
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Fig. 2 Change curves of parallel moment (a) and vertical moment (b) with 6 by different L, (Case 1)
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Fig. 3 Change curves of parallel moment (a) and vertical moment (b) with 6 by different v, (Case 2)
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Fig. 4 Change curves of parallel moment (a) and vertical moment (b) with 6 by different & (Case 3)
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Fig. 5 Change curves of parallel moment (a) and vertical moment (b) with 6 by different » (Case 4)

0 ——— -1
@ e T L, 2 F o L
—0.5F - 0 .
-3
s -1.0 4L
g g
z 15} z o
L L -of
S: 2.0} § -7k
= 25t —8r
79 L
3.0}
-10}
73.5 1 1 1 1 7]1 1 1 1 1
0.1 0.2 03 0.4 0.5 0.6 0.1 0.2 03 0.4 0.5 0.6
0/(°) 0/(°)

6 AT (a) FIIEE 14 (b) Bl 0 A1 L, 7S£ (T 5)

Fig. 6 Change curves of parallel moment (a) and vertical moment (b) with 6 and L, (Case 5)
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Fig. 7 Schematic diagram of three kinds of projectiles (Unit: mm)
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Table 2 Structural parameters of projectiles

Projectile r/mm Ly/mm L /mm 0/(°) I/(kg-m®)
A 60 230 130 2.2 0.5035
B 60 230 95 4.5 0.5098
C 60 230 130 1.8 0.5029
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Fig. 10 Curves of angular velocity Fig. 11 Curves of deflection angle
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Fig. 12 Pictures of test projectiles
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Table 3 Penetration test results

Projectile vy/(m's™) By Bs/(°) (BsPBo)/(®) BI(°)

A 795 0.3 0.1 0.2
-0.20

A 802 0 -0.2 -0.2

B 791 0.5 0 -0.5
—0.45

B 796 0.2 -0.2 —0.4

C 806 0 -0.1 0.1
-0.10

C 801 0.1 0 0.1

(c) Projectile C

13 R A
Fig. 13  Pictures of penetration test
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Table 4 Calculated results of deflection angle by change of tail projectile

Projectile B/() B/ By/(°) B/C) B5/(°) 6/%
A -0.018 —0.041 -0.077 -0.140 -0.250 25
B -0.029 -0.079 ~0.160 ~0.300 -0.530 18
C ~0.008 -0.016 -0.028 —0.049 ~0.081 8
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Influence of Penetration Deflection by the Shape of Tail Oblique Cone of Projectile

ZHANG Dingshan', ZHANG Bo', FU Liang’, XU Xiao', LI Pengfei'

(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China;
2. Norinco Group Testing and Research Institute, Huayin 714200, Shaanxi, China)

Abstract: Aiming at the problem of deflection when the projectile obliquely penetrates a multi-layer target,

a theoretical calculation model of the projectile deflection caused by the oblique cone structure of the

projectile tail is established, and the change rule of the deflection with the tail structure is obtained at the
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working conditions of the velocity of 0.2—1.2 km/s, the angle of attraction of —30°-20°, the radius of the
projectile body of 30-60 mm, and the angle between bevel plane of tail and the projectile shaft of 0°—4°.
Moreover, the accuracy of the model is verified by comparing with the test results. The results showed that
the tail of the projectile forms a negative deflection moment and the projectile produces a “head down” effect
when the tail of the projectile penetrated upward target, and the tail of the projectile forms a positive
deflection moment and the projectile produces a “head up” effect when the tail of the projectile penetrated
downward target; the deflection moment of vertical axis is about 100 times greater than that of parallel axis.
The deflecting moment can be increased by increasing the angle between bevel plane of tail and the
projectile shaft, the length of the tail, and the radius of the projectile. Increasing the angle between bevel
plane of tail and the projectile shaft is more effective in increasing the deflection moment than increasing the
tail length.

Keywords: multi-layer target; penetration; deflection moment; tail shape; oblique cone structure
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